Studies employing Saccharomyces cerevisiae cpt1 and ept1 null mutants implicate the CPT1 gene in coordinate regulation of phospholipid biosynthesis.
The Saccharomyces cerevisiae CPT1 and EPT1 genes are structural genes encoding sn-1,2-diacylglycerol choline phosphotransferase and sn-1,2-diacylglycerol choline/ethanolamine phosphotransferase, respectively. Incorporation of 32Pi into phosphatidylcholine, phosphatidylethanolamine, and phosphatidylserine in wild type and ept1 strains was decreased in the presence of exogenous inositol. In contrast, inositol did not affect 32Pi incorporation into phospholipid in cpt1 or cpt1ept1 strains. In membranes isolated from wild type and ept1 strains grown in the presence of inositol or inositol/choline, the CPT1-derived cholinephosphotransferase activities were reduced 40-50 and 65%, respectively. Inositol-dependent reductions in CPT1 derived choline-phosphotransferase activity correlated with transcript levels in both wild type and ept- backgrounds. The ethanolaminephosphotransferase activity of the EPT1 gene product in wild type cells was reduced 40% by exogenous inositol alone and 50% by inositol/choline. In the cpt1 strain, however, the ethanolaminephosphotransferase activity was unaffected by exogenous inositol or inositol/choline. The inositol-dependent reduction of ethanolaminephosphotransferase activity observed in wild type cells correlated with reduced levels of EPT1 transcripts; in the cpt1 strain, EPT1 transcript levels were not affected by inositol. These results indicate that 1) a functional CPT1 gene or gene product is required for inositol-dependent regulation of phospholipid synthesis; 2) the enzyme activities of both the CPT1 and EPT1 gene products are repressed by inositol and inositol/choline, and require an intact CPT1 gene; 3) inositol mediates its regulatory effects on phospholipid synthesis via a transcriptional mechanism.